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Galois ([M1], [M2]) .
Galois Ltgltds $([\mathrm{C}\mathrm{a}])$
.
$K$ , $F$ $\mathrm{F}_{q}$ , $\ell$ $q$
. K, F K, F $\langle$ . $\mathrm{R}_{q}\in \mathrm{G}\mathrm{a}1(\overline{F}/F)\text{ }F\text{ }$
Frobenius ( $q$ ) , Fr$q$ $\langle \mathrm{R}_{q}\rangle\subset \mathrm{G}\mathrm{a}1(\overline{F}/F)$
$\varphi:\mathrm{G}\mathrm{a}1(\overline{K}/K)arrow \mathrm{G}\mathrm{a}1(\overline{F}/F)$ $W_{K}$ . $W_{K}$ $K$ Weil
. , $\sigma\in W_{K}$ $n(\sigma)\in \mathbb{Z}$ $\varphi(\sigma)=\mathrm{R}_{q}^{n(\sigma)}$ ,
$W_{K}^{+}=\{\sigma\in W_{K}|n(\sigma)\geq 0\}$ .
X $K$ ,
$H_{e}^{l}(\mathrm{X}_{\overline{K}}, \mathbb{Q}_{\ell})$ ([Hu3], [Hu5]). $\mathrm{G}\mathrm{a}1(\overline{K}/K)$
, WK . .
|E\leftarrow \check iii$\bullet\bullet$)) 0X . 12 ,,‘12 TT’ hh ee oo rr eem m 11 1 ]).$\cdot$ . . :r:)\Sigma :$\text{ }\mathrm{x}_{(}\text{ }$ $\text{ _{}1)}\text{ }$, .
i) Weil ,
. ii) \ell .
([ $\mathrm{O}\mathrm{c}$ , Proposition 2.1, Theorem 2.4].
$K$ ). [Oc] de Jong alteration $([\mathrm{d}\mathrm{J}])$
i), ii) ,
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Noether , . [M2]
$\ell$ ([Sa]) ii)
.
i) ii) , i) . ,
ii) (\S 1, 2), i) (\S 3)
.
, $K$ , $F=\mathrm{F}_{q}$ . , $O_{K}$
$K$ . $\ell$ $q$ .
$K$ Spa$(K, \mathcal{O}_{K})$ adic . adic
[Hul], [Hu2], [Hu3] . $K$
$A$ , Spa$(A, A^{\mathrm{o}})$ Sp $A$ .
$Aarrow B$ $X$ $A$ , $X_{B}=X\mathrm{x}_{\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}A}\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}B$
. $O_{K}$ $X$ $X_{K}$ $X$ – , $X_{F}$ $X$
.
( : $X$ ) , ( : $\mathcal{X}$ )
, ( :X) .
1 $\ell$ :
, ii) , X K .
1.1
, $K$ :
$|_{\text{ }^{ _{ ^{}1}J}}\text{ }\underline{\simeq}\text{ }\subset \text{ _{}\backslash }\text{ }$
$\cup$ .
11 :
$|_{\text{ }^{ _{}1}\text{ },f_{1},,.\text{ } }.\text{ }\rangle,\text{ }\urcorner \mathrm{w}.\text{ }),\tau_{\mathrm{t}}\text{ }$
55
1 $\bullet$ $A\langle T_{1}, \ldots, T_{n}\rangle/(f_{1}, \ldots, f_{n})\cong A\langle T_{1}, \ldots, T_{n}\rangle/(g_{1}, \ldots, g_{n})$ ( ).$\bullet\det(\partial g_{i}/\partial T_{i})$ $A\langle T_{1}, \ldots,T_{n}\rangle/(g_{1}, \ldots, g_{n})$ .
[Hu3, Proposition 1.71] . . K
Sp $K\langle T_{1}, \ldots, T_{n}\rangle/(f_{1}, \ldots, f_{m})$ $(m\leq n)$
, $A=K(T_{m+1},$ $\ldots,T_{n}\rangle$ 12 , gl’ ..., $g_{m}\in$
$K(T_{1},$ $\ldots,T_{n}\rangle$
$\bullet A\langle T_{1}, \ldots, T_{n}\rangle/(f_{1}, \ldots, f_{m})\underline{\simeq}A(T_{1},$ $\ldots,T_{n}\rangle/(g_{1}, \ldots,g_{m})$ ,
$\bullet\det(\partial g_{:}/\partial T_{j})$ $A\langle T_{1}, \ldots,T_{n}\rangle/(g_{1}, \ldots,g_{m})$
. $g_{1},$ $\ldots,g_{m}\in O_{K}$ . $k$
, $U=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}\mathcal{O}_{K}[T_{1}, \ldots,T_{n}, T_{n+1}]/(g_{1}, \ldots,g_{m}, T_{n+1}\Delta-\pi^{k})$
( $\Delta=\det(\partial \mathrm{g}_{\backslash }/\partial T_{j})$ ).
, $K$ X ,
Ul’. . . , Un . ,
$\bigcup_{:_{1}}\cap\cdots\cap\bigcup_{i_{k}}$ :
$|$ , $\cup$




$\bullet$ ( ).. $\mathcal{X}^{\mathrm{r}\mathrm{i}\mathrm{g}}$ ( $\mathcal{X}$ Spf $O_{K}$ )
U , Y\rightarrow X U\subset Y
, $\mathcal{U}^{\mathrm{r}\dot{\mathrm{t}}\mathrm{g}\underline{\simeq}\cup}$ ( $[\mathrm{B}\mathrm{L}$, Lemma 4.4]).
1
, $\mathrm{X}=\bigcup_{\mathfrak{i}=1}^{n}$ U5 \v{C}ech
$E_{1}^{-\cdot,t}= \bigoplus_{1\leq:_{1}<\cdots<:.\leq m}H_{c}^{t}((\bigcup_{i_{1}}\cap\cdots\cap\bigcup_{l}.)_{Y},\mathbb{Q}_{\ell})\Rightarrow H_{\mathrm{c}}^{-\cdot+t}(\mathrm{X}_{\overline{K}},\mathbb{Q}_{\ell})$









$H_{c}^{\dot{*}}(X_{\overline{F}}, R\psi \mathbb{Q}_{\ell})$ $X$ $O_{K}$ – ( )
$H_{c}^{1}(X_{\overline{K}}, \mathbb{Q}_{p})$ , 2 . , $X$
$0$ $0$ .
,




$|_{\text{ }\mathrm{g}_{\text{ }\sigma\in}}^{\text{ }1.0}|X\text{ }O_{K}$ –,$\text{ _{}1(\sigma;)}\text{ }.\text{ }-\text{ }$ ’.
1.2
, de Jong alteration 16 X OK
. $X$ $\mathcal{O}_{-}$ . , Zariski










$R\Gamma_{c}(\Gamma_{\overline{F}},p_{1}^{*}R\psi_{X}\mathbb{Q}_{p})\underline{(*)_{\iota}}arrow R\Gamma_{\mathrm{c}}(\Gamma_{\overline{F}}, R\psi_{\Gamma}\mathbb{Q}_{p})=R\Gamma_{\mathrm{c}}(X_{\overline{F}}, Rp_{2!}R\psi_{\Gamma}\mathbb{Q}_{p})$
$arrow R\Gamma_{c}(X_{\overline{F}},R\psi_{X}Rp_{2!}\mathbb{Q}_{p})arrow R\Gamma_{c}(X_{\overline{F}}, R\psi_{X}\mathbb{Q}_{p})$
$H_{c}^{1}$ . $(*)$ $p_{1}$
.
1.9
17 $\Gamma=\Delta.$. 16 . , ( )




$X$ $O_{K}$ 1.7 ([Sa, Theorem 0.1])
.
17 [Sa, \S 3] $X$ .
. [$\mathrm{d}\mathrm{J}$ , Theorem 6.5] , $L\supset K,$ $O_{L}$
$\mathrm{Y}$ alteration $f:\mathrm{Y}arrow X$ . $L$ $K$ $K’$ ,
$K$ $K’$ , $X$ $X\otimes_{O_{K}}$ O.. $L\supset K$ .
[Sa, Lemma 1.11] $L\supset K$ Galois . $L$ $E$
.




$H_{c}^{1}( \mathrm{Y}_{\overline{F}}, R\psi \mathbb{Q}_{p})\underline{\simeq}\bigoplus_{\tau\in \mathrm{G}\mathrm{a}1(L/K)}H_{c}^{1}(\mathrm{Y}\frac{r}{E}, R\psi \mathbb{Q}_{\ell})$
.
$\Gamma_{K}\subset X_{K}\mathrm{x}X_{K}$ $f_{K}\mathrm{x}f_{K}$
$5|$ $\Gamma_{K}’$ ( ffilton-MacPherson
refined Gysin map . [ffil, \S 6, \S ,\S 8] ) YK $\cross$ YK J
. $\Gamma_{K}’$ $L$ t $(\mathrm{Y}_{K}\cross \mathrm{Y}_{K})_{L}=\mathrm{I}\mathrm{I}_{\tau,\tau\in \mathrm{G}\mathrm{a}1(L/K\rangle},\mathrm{Y}_{L}^{\tau}\cross \mathrm{Y}_{L}^{\tau’}$ $\Gamma_{L}’$
. $(\tau,\tau’)$ $\mathrm{Y}^{\tau}\cross \mathrm{Y}^{r’}$ $\Gamma_{\tau,\tau’}’$ .




$= \frac{\mathrm{l}}{\deg f}$ $\sum$ $\sum(-1)^{*}.\mathrm{h}(\Gamma_{\sigma\tau,\tau}^{\prime*}0\sigma_{*};H_{c}^{1}(\mathrm{Y}_{\mathrm{F}}^{\tau},R\psi \mathbb{Q}_{\ell}))$ .
$\tau\in \mathrm{G}\mathrm{a}1(L/K)i$
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, 1.7 ( $X=Y^{\tau}$ ) :




$|_{E\bigoplus_{(0}^{\text{ }}^{ }2}\text{ }(\text{ }.\kappa^{\text{ },\text{ }-\mathrm{c}\text{ },.,\text{ }.\text{ }}I\subset\{.\text{ }.\text{ }I\text{ ^{}\backslash },\text{ }\prime’=p\text{ }\langle \text{ ^{ },\text{ }:}(X$
$R\psi \mathbb{Q}_{p}$
. $I_{K}$ $R\psi \mathbb{Q}_{t}$
[Sa, \S 2.1, 2.2] .
1.13




[Sa, Proposition 2.20] , $(*)$
:
$|_{\text{ }^{ } }$ ’ ’ ’ . $D^{(p}\text{ ^{ }}X’\text{ _{ } }\Gamma \text{ }\Gamma \text{ ^{ } }$
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, $R\psi \mathbb{Q}_{\ell})$ .
$\ell$ . [Sa]




. $\Gamma^{(p)}$ refined Gysin map
Chern .




$\bullet$ . [M2] ,
.
[M2] .
, 114 , $E_{1}$
. ,
\mbox{\boldmath $\sigma$} $E_{1}$ $\overline{\sigma}_{*}$ ( $\mathrm{G}\mathrm{a}1(\overline{K}/K)arrow \mathrm{G}\mathrm{a}1(\overline{F}/F)$
$\sigma$ ). $\mathrm{R}_{X}$ : $Xarrow X$ $q$ Frobeni-us $\overline{\sigma}_{*}=(\mathrm{R}_{X}^{*})^{n(\sigma)}$ ,
$\Gamma^{*}\circ\sigma_{*}$ } $\mathrm{h}$ $(*)$ .
, 111 :
$||\Gamma X\text{ }.F_{-}\mathrm{h}^{\backslash }\grave{t}\mathrm{R}\text{ ^{ } }rightarrow X\cross X\text{ }1.15\mathrm{h}\ell|^{}ffi7^{-}\text{ }t\text{ }$ . r $\text{ }d\text{ _{ } },\text{ }:(’)$
$\Gamma^{(n)}=(\mathrm{F}\mathrm{r}_{X}^{n}\cross 1)_{*}(\Gamma)$ ([$\mathrm{F}\mathrm{u}\mathrm{j}$ , Proposition 5.3.4, Proposition
541]. $[\mathrm{V}\mathrm{a}x]$ ) , $N$ , $n\geq N$
$\sum_{\dot{*}}(-1)^{2}\mathrm{h}(\Gamma^{*}\circ(\mathrm{F}\mathrm{r}_{X}^{*})^{n}; H_{c}^{i}(X_{\overline{F}}, \mathbb{Q}_{p}))=\deg(\Delta_{X}\cap\Gamma^{(n)})$
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( $\Delta_{X}\cap \mathrm{F}\mathrm{r}_{X}^{n}(\Gamma)$ $n$ $F$ ).
$\ell$ . $\Gamma^{*}$ $\mathrm{F}\mathrm{r}_{X}^{*}$
$\Gamma^{*}$ $\ell$ ( $\mathrm{R}_{X}^{*}$ $P$ $0$
, $\sum_{i}(-1)^{i}\mathrm{b}(\Gamma^{*}; H_{c}^{i}(X_{\overline{F}}, \mathbb{Q}_{\ell}))$
. $\mathbb{Z}[1/p]$ ). 1
116
$\sum_{:}(-1)^{i}\mathrm{h}(\Gamma^{*}; H_{\mathrm{c}}^{1}(X_{\overline{F}}, \mathbb{Q}_{p}))$ (
17 ).






K O , ii) – X .
2.1 Huber
, Huber :
$|\}^{r}\mathrm{c}\mathrm{h}.\mathrm{a}\mathrm{r}K=0,\dim \mathrm{Y}\backslash \mathrm{X},\mathrm{Y}\text{ }K\text{ }1)\backslash \leq \text{ }21([\mathrm{H}\mathrm{u}4,\mathrm{T}\mathrm{h}\mathrm{e}*_{\backslash }$
}
$1,,R^{:}f_{1}F|\mathrm{h}\mathrm{Y}\text{ }\nearrow \text{ }$ : .x\rightarrow O X. F
[Hu4, Definition 1.1] . $\mathbb{Z}/\ell^{n}$ $\mathbb{Z}/\ell^{n}$
. K p Riemann
. , $\dim \mathrm{Y}\geq 2$ ( $[\mathrm{H}\mathrm{u}4$ , Example 2.2]).
:
$|_{\text{ } }])\mathrm{X}\text{ _{}\grave{t}\mathbb{E}})\text{ }K$ . fx\nearrow ‘l gox l ‘ \cup \subset Xe(
61




. , $\mathrm{Y}$ 1
$f$ . $f$ $f:\mathrm{X}arrow \mathrm{A}^{1}$
, $0\in \mathrm{A}^{1}$ $\mathrm{Y}$ . 21 $F=R^{i}f_{1}\mathbb{Z}/P$ $\epsilon>0$
$\mathrm{B}(\mathcal{E})\backslash \{0\}$ . $F$ $H_{c}^{i}(\mathrm{D}(\epsilon)_{\overline{K}}\backslash \{0\}, F)=0$
, ( $\mathrm{B}(\epsilon)$ $\mathcal{E}$ ( ),






$\mathrm{X}\backslash \text{ ^{}\backslash }\text{ }:K\text{ }.\mathrm{Y}\subset \mathrm{X}H_{\mathrm{c}}+\mathbb{Q}_{t}$
) $arrow$ .
$\mathbb{Z}/\ell^{n}$ , [Hu3, Remark 5.5.11 $\mathrm{i}\mathrm{v})$ ]
$... arrow H_{\mathrm{c}}^{i}(\bigcup_{\overline{K}}, \mathbb{Z}/\ell^{n})arrow H_{\mathrm{c}}^{1}(\mathrm{X}_{\overline{K}}, \mathbb{Z}/\ell^{n})arrow H_{\mathrm{c}}^{\dot{*}}(\mathrm{Y}_{\overline{K}}, \mathbb{Z}/l^{n})arrow H_{c}^{:+1}(\bigcup_{\overline{K}},\mathbb{Z}/l^{n})arrow\cdots$
. 21 $H_{c}^{*}(\mathrm{X}_{\overline{K}}, \mathbb{Z}/\ell^{n}),$ $H_{\mathrm{c}}^{1}(\mathrm{Y}_{\mathrm{F}}, \mathbb{Z}/\ell^{n})$ $\mathbb{Z}/\ell^{n}$ ,
$H_{c}^{i}( \bigcup_{\overline{K}}, \mathbb{Z}/\ell^{n})$ $\mathbb{Z}/\ell^{n}$ . $\{H_{\mathrm{c}}^{:}(\bigcup_{\overline{K}}, \mathbb{Z}/pn)\}_{n}$,
$\{H_{\mathrm{c}}^{i}(\mathrm{X}_{\overline{K}}, \mathbb{Z}/\ell^{n})\}_{n},$ $\{H_{\mathrm{c}}^{i}(\mathrm{Y}_{\overline{K}}, \mathbb{Z}/\ell^{n})\}_{n}$ Mittag-Leffler ,
.. .




, [Hu5, Theorem 3.3] $H_{\mathrm{c}}^{i}( \bigcup_{\overline{K}}, \mathbb{Z}_{\ell})\underline{\simeq}_{k_{n}^{\mathrm{m}H_{c}^{i}(\bigcup_{\overline{K}},\mathbb{Z}/\ell^{n})}}$ (
. 22 ). , [Hu5, Theorem 3.1] X, $\mathrm{Y}$
.
.. $arrow H_{c}^{1}(\bigcup_{\overline{K}}, \mathbb{Z}_{p})arrow H_{c}^{1}(\mathrm{X}_{\overline{K}}, \mathbb{Z}_{\ell})arrow H_{c}^{i}(\mathrm{Y}_{\mathrm{F}},\mathbb{Z}_{p})arrow H_{c}^{1+1}(\bigcup_{\overline{K}}, \mathbb{Z}_{p})arrow\cdots$




, X $K$ , $j:Urightarrow \mathrm{X}$ ,
$H_{c}^{\dot{*}}( \bigcup_{\overline{K}}, \mathbb{Q}_{t})\underline{\simeq}_{H^{i}(X_{\overline{K}},j_{\mathrm{I}}\mathbb{Q}_{\ell})}$ . $X=\mathrm{P}^{1},$ $U=\Omega^{1}$ (Drinfeld .
$\mathrm{P}^{1}$ $K$ ) [$\mathrm{H}\mathrm{u}5$ , Example 2.7]
. , Hl(U–K’Z/\ell n)\simeq -H‘(X--K’jIZ/\ell n) .
2.2 \ell
$\ell$ $\dim \mathrm{X}$ . X
. , X $\mathrm{Y}$ , $\mathrm{d}\mathrm{i}\mathrm{m}\mathrm{Y}<\dim \mathrm{X}$
. $\mathrm{U}=\mathrm{X}\backslash \mathrm{Y}$
. 23 , U \ell .
$p,$ $\ell$’ $q$ 2 , $\epsilon_{0}=\min(\epsilon_{\ell},\epsilon_{\ell’}),$ $\cup’=\cup(\epsilon_{0})$ .
$H_{\epsilon}^{1}( \cup\frac{\prime}{K}, \mathbb{Q}_{\ell})arrow H_{c}^{i}(\sim\bigcup_{\overline{K}}, \mathbb{Q}_{\ell})$ , $H_{c}^{i}(U \frac{/}{K}, \mathbb{Q}_{p\prime})arrow H_{c}^{1}(\sim\bigcup_{\overline{K}}, \mathbb{Q}_{p\prime})$
. , $U’$ $K$ ,
$\sigma\in W_{K}^{+}$ $\sum_{\mathfrak{i}}$ (-1) $( \sigma_{*} ; H_{c}^{i}(\bigcup_{\overline{K}}’, \mathbb{Q}_{\ell}))$ $\sum_{i}(-1)^{i}\mathrm{b}(\sigma_{*};H_{c}^{1}(U\frac{/}{K}, \mathbb{Q}_{\ell’}))$
, . $U$ $\ell$ , .
3
, i) . ii) ,
:




$\bullet$ i) ( $[\mathrm{M}1$ , Lemma 4.3]).
.
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